Antibiofilm activity of Streptomyces sp. BFI 230 and Kribbella sp. BFI 1562 against Pseudomonas aeruginosa.
Members of the actinomycetes family are a rich source of bioactive compounds including diverse antibiotics. This study sought to identify novel and non-toxic biofilm inhibitors from the actinomycetes library for reducing the biofilm formation of Pseudomonas aeruginosa PAO1. After the screening of 4104 actinomycetes strains, we found that the culture spent medium (1 %, v/v) of Streptomyces sp. BFI 230 and Kribbella sp. BFI 1562 inhibited P. aeruginosa biofilm formation by 90 % without affecting the growth of planktonic P. aeruginosa cells, while the spent media enhanced the swarming motility of P. aeruginosa. Global transcriptome analyses revealed that the spent medium of Streptomyces sp. BFI 230 induced expression of phenazine, pyoverdine, pyochelin synthesis genes, and iron uptake genes in P. aeruginosa. The addition of exogenous iron restored the biofilm formation and swarming motility of P. aeruginosa in the presence of the spent medium of Streptomyces sp. BFI 230, which suggests that the Streptomyces sp. BFI 230 strain interfered iron acquisition in P. aeruginosa. Experiments on solvent extraction, heat treatment, and proteinase K treatment suggested that hydrophilic compound(s), possibly extracellular peptides or proteins from Streptomyces sp. BFI 230 cause the biofilm reduction of P. aeruginosa. Together, this study indicates that actinomycetes strains have an ability to control the biofilm of P. aeruginosa.